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REMARKS 

Claims 1-48 remain pending in tins application. Claims 1, 9, 16, and 23 are independent 
Claims 29-42 are multiple dependent claims. No claims have been added or canceled by this 
Amendment. Independent claims 1,9, 16, and 23 have been amended. 

Fnahlcment Rejection Vv Aer S112f 1 

Withdrawal of the rejection of claims 43-48 as failing to comply with the enablement 
requirement is requested. The Examiner asserts that it is unclear how a "harmonic conversion 
cell" operates using rare gases to tune a wavelength. 

Applicants submit that a person of ordinary skill in the art would have appreciated the 
operation and underlying physics of such devices at the time this application was filed, even 
though the detailed operation of a harmonic conversion cell is not necessary to make and use the 
claimed invention. 

This is particularly true when the person of ordinary skill in tiw art is aware of 
Applicants' disclosure. For example, paragraph [0040] of the pending application discloses 
(emphasis added): 

[0040] The repair process using the exemplary apparatus 600 in Fia 6 
Saudis several steps. As illustrated in FIG. 6, laser hght ^pula* 6^0 from 
amplified femtosecond laser 610, typically operating at 800 nm at a 
^Stion rate of 1kHz, is focused through an optical pam^y mclud^ 
lor example, beam control unit 670, mirror 631, focusing lens 632, and 
wmoo^633 too a rare gas harmonic converter cell 640 contamtng for 
Zy goses such as k Ar, Ne or He. The interaction offense 
Zet light 620 and the gas in ceU 640, along the focal plane of he laser 
^tenuis sufficient to produce harmonics of the fundamental 800 nm 
t2nll m UyitJ*™™n may be chosen by using filter 650. 
FUter650 can be a series of multilayer coated mirrors which reject all but 
Z desired harmonic wavelength 660. Other selective wavelength ft tere 
lay include reflective diffraction gratings, and thm metal for 
example. Additionally, desired harmonics may b f sel '??J»^™SJ* 
tite harmonic gas pressure in cell 640, or by tuning other <*pecte of 
ighf gelation process including, for example using beam control urn 
670 Beam conSol unit 670 may also contain diagnostic equipment for 
evaluating the performance of laser apparatus 600. 
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A confirmatory example of this phenomena used to obtain extreme ultraviolet (EUV) 
from rare gas conversion cells similar to that disclosed in and enabled by the present application 
may be found as an attachment to this response. 

To summarize the attached article, the process used to produce the EUV is called high- 
order harmonic generation, U., light at visible or near IR wavelengths enters a sample of helmm 
atoms, for example, and temporarily strips the outer electron from the atom. This electron then 
quickly rejoins its atom, emitting a higher-energy (harmonic) photon in phase with the ongmal 
light In other words, the atom is used to convert visible/near IR light into higher-energy light 

Noble gas atoms are useful for this harmonic process since their outer electrons are 
grasped tightly, but if such electrons can be snipped, they will provide a high-energy photon. 
Helium (the smallest noble element) emits harmonic photons at energies even higher than that 
obtainable from argon, but with some difficulty. Argon is generally chosen because the 
harmonic conversion of Ught is much more efficient. 

Accordingly, Applicants submit that a person with skill in the art would appreciate the 
operation of and would be capable of making and using Applicants' invention as variously 
claimed in claims 43-48. 

Reconsideration and allowance of claims 43-48 are respectfully requested. 

TTn p^tahilitv R ejectioi. over ^orknm of ,1 Zgjt et aL *"d ^ asaki 
Withdrawal of the rejection of claims 1-42 under 35 U.S.C. 103(a) as being unpatentable 
o^Corkumetal-C^ 

(WO 03/022506 Al) and Karasaki (JP 63-49388) is requested. 

At the outset, Applicant notes that, to establish iprima facie case of obviousness, three 
basiccriteriamustbemet. First, there must be some suggestion or motivation, either* the 
references themselves or in the knowledge generally available to one of ordinary skill m the art, 
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to modify the reference or to combine reference teachings. Second, there must be a reasonable 
expectation of success. Finally, the prior art reference must teach or suggest all the clatm 
limitations 2 Further, the teaching or suggestion to make the claimed combination and the 
reasonable expectation of success must bom be found in the prior art, not in applicant' s 
disclosure. 3 

Discussion nf rnrkum et a). 

Corkum et al. arguably teaches a method of ablating material from a surface of or from 
within a powered and operating microelectronic or opto-electronic component by using 
Femtosecond laser pulses to repair structural defects in the powered electronic device. Corkum 
et al. is silent onrepair of other types of unpowered devices, and is also silent n use of EUV laser 

pulses. 

Contrary to the Examiner's action, Corkum et al. is completely silent on repair of 
lithographic photomasks (including reflective photomasks) as the examiner states on page 3 of 
the Official Acbon. Corknm et al. is directed solely to using femmsecond lasers to repa* 
operating electronic eteoits, and there clearly is no overlap Mm. *ith Applicants' olauned 
invention. 

Discussion of Zait et aL 

Zait et al is arguably directed to the use of an ultrashort poise laser ablation apparatus 
and memod to form reucles for phonography. This reference describes using a femtosecond 
pulse ,0 ablate an absorber ftom a photomask in. manner at leas, similar if not cssennafly 
identical toanumber of IBM pa«n te relating b» the use of femtosecond laser Ugh, pulses to 
ablate the photomask defects. 

official M^^^^^^^-^^Tfri 

.vbdenumsiUcideCMoSOfl.lareprasen.onanynmofmenflflcommemralpho^m.k. 



or mo 



1 See MPEP §2143. 
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By way of background, photomasks come with the absorber (Cr or MoSi) coated with a 

resist, either e-beam or optical, so that a circuit pattern can be written. Nonetheless, Zait et al. 

does not address the multilayer issue that Applicants do in the present application. 

In the present application, the multilayer is a dielectric multilayer for high reflectivity 
which translates into a metal or metaVsemiconductor multilayer in the vacuum ultraviolet (VUV) 
or extreme ultraviolet (EUV) wavelength region. These are completely different multilayers 
from any that might be taught by Zait et al. 

Discussion of Karasaki 

As can best be determined from the limited English language abstract, Karasaki is 
directed to a laser beam machine having the purpose of decreasing the reflected laser light and to 
execute efficient processing by providing an element for modulating the wavelength of the laser 
light to the wavelength of a low reflectivity in conformity with a processing material. The laser 
wavelength modulating element 6 is installed between the output mirror 1 in the oscillator and 
the torch 5 to convert the wavelength of the laser light to the wavelength of the low reflectivity 
material being processed. 

Lack of Motivation to Combine 

Applicants submit that a person of ordinary skill in the art would not be motivated to 
combine the teachings of Corkum, Zait and Karasaki in the manner suggested by Ihe Examiner to 
the repair of photomasks (reflective photomasks or otherwise) or, alternatively, to use EUV light 
to ablate undesired material. 

An essential evidentiary component of an obviousness rejection is a teaching or 
suggestion or motivation to combine the prior art references. 4 Combining prior art references 



3 In re Vaech, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991) ndSn ^MPEP §2143. 
* C.R. Bard Inc. v. W Systems. Inc., 48 USFQ2d 1225 (Fed. Cir. 1998) 
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without evidence of a suggestion, teaching or motivation simply takes the inventors' disclosure ^ 
as ablueprintfor piecing together the prior art to defeat patentability- the essence of hindsight. 

"There are three possible sources for a motivation to combine references: the nature of 
the problem to be solved, the teachings of the prior art, and the knowledge of persons of ordinary 
skill in the art" 6 Further with regard to the level of skill of practitioners in the art, there is 
nothing in the statutes or the case law which makes "that which is within the capabilities of one 
skilled in the art" synonymous with obviousness. 7 The level of skill in the art cannot be rehed 
upon to provide the suggestion to combine references, 8 

None of the references provide the stated motivation, and Applicants submit that the only 
" basisfortheExaminer's stated basis for motivation is by improper hindsight analysis, using 
Applicants' disclosure against them. 

Accordingly, * prima fad* case of unpatentability has not been made at least on this 

basis. 

Specific Deficiencies of the Applied Art 

The applied art, taken alone or in combination, does not teach or suggest a method of 
selectively ablating material which includes, among other features, "...providing visible or near- 
IR wavelength laser light; [and] converting the visible or near-IR wavelength laser light to 
extreme ultraviolet (EUV) wavelength laser pulses. . » as recited in independent claim 1, as 
amended. 

In addition, the applied art, taken alone or in combination, does not teach or suggest a 
me *odofproducinganes^^ 
includes among omer features A-.pro^ 

layer patterned thereon as a mask to yield a circuit when transferred to a resist coated 



* Interconnect Planning Corp. v. Fed, 227 USPQ 543 £ed. »9M) cJr 199g) 

« 5ee MPEP§2143.01,citms/»«fi O «#^ US \l^Z'^mO) 

' ExparteGerlach and Woemer, 212 ^USPQ ™ffi£*$Xb im (Fed-Cix 1999). 

8 See TmPEP §2143.01, cftagAISite Corp. v. VSI Int line, 50 uwyza jo ^ 
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wafer. . .and directing EUV energy on said defect region and removing a substantial portion of 
said defect", as recited in independent claim 9, as amended. 

Still further, the applied art, taken alone or in combination, does not teach or suggest a 
method of repairing a defect on a mask which includes, among other features, "providing a 
reflective substrate comprising the mask which includes a first region and a second 
region shining aplurality of EUV laser pulses on said defect regionto ablate said defect after 
selecting a pulse duration of said laser pulses. . », as recited in independent claim 16, as 
amended. 

Finally, the applied art, taken alone or in combination, does not teach or suggest a method 
of removing material from a reflective substrate which includes, among other features, 
« providing areflective substrate having a region with a non-reflective or absorbing material 
thereon; [and] shining a plurality of EUV laser pulses on said non-reflective or absorbing region 
to remove said material without damaging said reflective substrate underlying said material , as 
recited in independent claim 23, as amended. 

Accordingly, since the applied art docs not teach or suggest aU tie claimed limitations of 
independent claims 1, 9, 1 6, and 23, withdrawal of the rejections and allowance of claims 1-48 
are requested. 

Procedural Pefic -™^ ™ the Qflkial Action 
Applicants note that the official action fails to consider the various dependent claim 
features, and meir various chains of multiple dependency. 

Applicants submitthat the dependent claims 2-8, 10-15, 17-22, 24-42, and 44-48 are 

separatelypat^^ 
claims discussed above. 

For example, the applied art does n« teach or suggeate method ofdependeo. claim 4, 

r ^eeHo„wave.engmofma S »b St *.»TheO ffi cia 1 Aehoniss U e !tt on te c.aimhnn Bn en 
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As another example, the applied art does not teach or suggest the "method of any one of 
claims 4, 9, 13, 14, 16, and 23, wherein said substrate is reflective in a region of light from 1 nm 
to 10 nmVas recited in multiple dependent claim 37. This aspect of the embodiment represents 
the EUV or VUV range, for which the applied art is particularly silent, since Applicants have 
broken new ground in the photomask repair field by their novel and non-obvious invention 
directed in some embodiments to the repair of reflective photomasks using EUV laser pulses. 

Accordingly, Applicants respectfully request a full examination on the merits of each of 
the dependent claims, in particular, an examination that accounts for the various chains of 
dependencies of the multiple dependent claims. 

Conclusion 

In view of the above amendment and remarks, applicant believes that each of pending 
claims 1-48 in the pending application is in immediate condition for allowance. An early 
indication of the same would be appreciated. 

In the event that the Examiner believes that an interview would serve to expedite 
resolution of any outstanding issue in this application, the undersigned attorney is available at the 
telephone number indicated below. 

Applicants believe that no fee is due with this response. However, if a fee is due, please 
charge CBLH Deposit Account No. 22-0185, under Order No. 20140-00303-US1 , from which 
the undersigned is authorized to draw. 



Larry J. Hume 

Registration No,: 44,163 
CONNOLLY BOVE LODGE & HUTZ LLP 
Correspondence Customer Number: 47939 
Attorney for Applicant 



Attachment: As stated 
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